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Winter weather desk schedule

01-10z and 13-22z are the shifts

Deadlines for accumulations are 05/17z
(day 1), 0545/1745z (day 2), and
0615/1815z (day 3)

0615-0815z, 1815-2015z collaborate with
WFQOs, do low tracks/discussion

0815z/2015z send snow/ice probabilities

0830-1000z/2030-2200z edit and post test
days 4-7 probabilities



Changes in Operations for
2013-14

« Expanded Probabilistic Snow and Ice Forecasts
provided on web site in 2012-13 now operational

* Probability forecasts now provided in Google
Maps and cover 72 hour forecast

« 33-member ensemble including: WPC
deterministic forecast, 21 SREF members, GFS,
GEFS Mean,

ECMWF, ECMWF Ensemble Mean, Canadian
Global, UKMET snowfall/freezing rain forecasts
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2012-2013 WPC Winter Weather Desk
Forecast Verification



WPC Deterministic Snowfall Forecast

Day Two Snow Threat Score over the CONUS 2011-
12 season vs 2012-13
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WPC Deterministic Snowfall Forecast
2012-13 Day One Snow Threat Score Over the CONUS

0.3

B Automated Ensemble

Final

111

o
=
o1

Better ——>
(@)

S N

N o1

i

o
o
a1

o




WPC Deterministic Snowfall Forecast
2012-13 Day Snow Frequency Bias Over the CONUS
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WPC Deterministic Snowfall Forecast
Day Snow Threat Score Over the CONUS
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WPC Deterministic Snowfall Forecast
Day Snow Frequency Bias Over the CONUS
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WPC Deterministic Snowfall Forecast

Day Snow Threat Score Over the CONUS
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WPC Deterministic Snowfall Forecast

Day Snow Frequency Bias Over the CONUS
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 Final forecasts have a high bias, especially for 12”
 Bias may be associated with snow analysis problems



Storm Total Snowfall as of 11:00 AM Monday April 15th
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BIS/2" purple in
WPQC)

- Bottom line: large
uncertainty in snow
analyses!




NOHRSC 48 hr snow analysis
ending 12z April 16 2013
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Probabilistic Snowfall Forecast

“Probabilistic Winter
Precipitation Forecasts”
(PWPF)

* Objectively combine WPC
deterministic forecast with
model/ensemble forecasts to
derive forecasts for
probabilistic snowfall

“Final”
« Minimal PWPF edits by
forecaster

PROBABILITY LEGEND

SLGT: AT LEAST 10% PROB f
MDT: AT LEAST 40% PRO

HIGH: AT LEAST 70% PROB e

T

ftp://ftp.hpc.ncep.noaa.qgov/pwpf/conus/
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Probabillistic Snowfall Forecast(PWPF)

DEYY, Snow Brier Skill Score vs. Automated

* Objective 1
PWPF
provided
greater skill T
for 8” and o
12” forecasts &
than the 0

MVERE

edited “final”
forecast.
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Ensemble Over the CONUS
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* Statistically significant improvement at the 95%
confidence level



Probabilistic Snowfall Forecast(PWPF)

* Objective
PWPF
provided
greater skill
for 8” and
12” forecasts
than the
human-
edited “final”
forecast

B B —

O FRP NWDHKMOIUIO N O O

=
)

Day Snow Brier Skill Score vs. Auto
Ensemble Over the CONUS

4" 8" 12"

* Statistically significant improvement at the 95%
confidence level



Probabilistic Snowfall Forecast(PWPF)

Day Snow Brier Skill Score vs. Auto
Ensemble Over the CONUS
* Objective
PWPF

provided 8
greater skill T
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than the
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human-
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* Statistically significant improvement at the 95%
confidence level



RMS Error {nm)

2012-13 Verification of WPC Low
Tracks (position at each forecast hour)

WPC/Model Low Track Verification
2012-2013Winter Weather Season
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WPC Probabilistic Snowfall

Day 1 PWPF Verifying frequency over CONUS

Verifying frequency
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0/56 .

10% 40% 70%

Forecast frequency

Events forecast more frequently than observed



Verification Summary

« WPC added most value in the deterministic
forecasts on days 2/3 vs. the consensus-based
automated ensemble

« WPC forecaster edits to snow probability
forecasts led to lower skill scores vs. the
automated multi-model/multi-ensemble
probabilities more often than not

« Consequently, forecasters are encouraged to
minimize editing of probabilities (mostly for
terrain)



Case Study of Forecast Improvements on
the Winter Weather Desk Following WFO
Collaboration on 2/19/13

« WPC coordinated with the following WFQO's during a
conference call Feb. 19, 2013 : UNR, ABR, FSD, LBF, OMA,

GID, DMX, EAX, SGF, LSX, ICT, DDC, GLD, LZK, TSA,
PAH.

« WFOs SGF, PAH, TSA, and LZK expressed concern that
more sleet would be mixing in with the freezing rain (if not
become the predominant p-type) at times.

 As aresult, WPC lowered the ice accumulation forecast
across southern Missouri and extreme southeastern Kansas



Initial WWD Ice Accumulation Forecast
3-day total through 00Z 02/23/2013,
Issued at 18:?02 02/19

0




10.00
.00
.00
.00
.00
.00
.00
.00
.50
.00
.50
.00
.15
.50
.25
.10
.01

=== == L AL A




Observed Snowfall/lce Accumulations
48 hr totals through 6 pm CST

02/21/2013
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Winter Weather Desk
Collaboration Resources

We have scheduled WFO collaboration after the day 3 internal
snow/ice forecasts are issued, about 0615-0815z and 1815-
2015z (other times negotiated)

Phone for individual WFO collaboration: WPC Forecast
Operations Branch (301) 683-1530

12planet hpc_wwd (until change to wpc_wwd)

Conference calls: Multi-office conference call phone
866-763-1213 WFO Passcode 524234#
*Let us know if you would like to initiate a conference call.

Desk focal point Dan.Petersen@noaa.gov
Science and Operations Officer Wallace Hogsett
Wallace.A.Hogsett @noaa.gov


http://www.hpc.ncep.noaa.gov/wwd/winter_wx.shtml

YV V YV VY

Experimental Forecasts for
2013-2014

In an effort to determine winter weather
forecast skill for days 4-7, we will be issuing
internal probabilistic forecasts of combined
snowl/freezing rain totals of 0.10” liquid
equivalent for each 24 hour period for

Day 4
Day 5
DEVAS
Day [




Probability of combined snow/ice of
0.10” Liquid Equiv. for each 24 hour pd

Mtet

Day 4 Potential for
Winter Precipitation
m=mSignificant (>70% chance)
mmmEnhanced (50-70% chance
== Slight (30-50% chance
mmmm Marginal  (1030% chance




Experimental Forecasts for
2013-2014

Initial methodology will be similar to
probabilistic rain forecast, with WPC gpf as
the mode (given most weight)

All ECMWEF and GEFS members used to
calculate probability of QPF>0.10"

Precipitation type is based on GEFS members

Edits based on operational ECMWEF,
ensemble clusters of ECMWEF snowfall
forecasts, operational GFS (any non-GEFS
solutions)



2013 Winter Weather Experiment : |t
Rime Factor-Modified Snow

- Modifies the SLR in the NAM by accounting for
Instantaneous:

- Percent frozen precipitation
- Rime factor

- Potential Benefits:
- Data available hourly

More representative of how much of each
precipitation type accumulates

“ _:‘;.
“Rime Fagtor > 40

: : : i \ @ {heavilv rimed)
mixed with ice pellets and/or rain [

PN
This will be implemented in AWIPS NAM |
snow accumulations Q3 2014

Testing forthcoming in the SREF and GFS

| 24h,r_snowfjallw
(rime factor,modification)

R 13011810000V048 NAM12 RF




Winter Weather Experiment 2013

 Explored the utility of Day 4 and Day 5 winter

weather outlook Evolved to probability of 0.10” liquid-
equivalent falling as frozen precipitation
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Summary

Verification leading to operations changes

— forecaster improvements are primarily in editing the
deterministic snow forecasts (not editing probability forecasts)

WFO Collaboration helps improve our forecasts
(please provide your model preferences)

Expanded product suite

— probabilistic snow/freezing rain forecast suite to include 24, 48
and 72 hour totals out thru day 3

— Day 4-7 winter weather outlook (internal) introduced in 2013-14

Winter Weather Experiment

— showed use of fraction of frozen precipitation and rime factor
can be used to improve snow forecasts (implemented in next
NAM upgrade).

— 2014 Winter Weather Experiment coming in January-February



Questions or Comments?

Dan.Petersen@noaa.gov
WPC Forecast Operations Branch
(301) 683-1530



mailto:Dan.Petersen@noaa.gov

WPC Probabilistic Snowfall

Day 2 PWPF Verifying frequency over CONUS
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WPC Probabilistic Snowfall

Day 3 PWPF Verifying frequency over CONUS
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/00 mb analysis 30 Apr 2013 12z

Matonal Weather Service 13043041200 700 ME UA OBS, HGHTS, TEMPS, Td==-4
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/00 mb analysis

Matonal Weather Sarvice 1305014200 700 ME UA OBS, HGHTS, TEMPS, Td==-4
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/00 mb analysis 02 May 2013 12z
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/00 mb analysis 03 May 2013 00z
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/00 mb analysis 03 May 2013 12z
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